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Abstract

This study presents a criterion validity test in which stated choice responses are compared to aggregated votes in a
subsequent binding referendum. The assessment is characterized by an identical quasi-public good and information
content in hypothetical and actual contexts; a genuine and consequential contingent choice survey implemented before the
referendum was scheduled or announced; and hypothetical and actual responses representing a large proportion of a well-
defined population. The comparison is designed to be simple and unambiguous—no response re-coding is required, no
cheap-talk mechanisms are used, and a single choice per respondent parallels the binding referendum. The study is also
distinguished by results that show no statistical evidence of hypothetical bias. Findings provide evidence that hypothetical
bias is not universal, and suggest potential means to ameliorate hypothetical bias in stated preference research.
© 2006 Elsevier Inc. All righis reserved.
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1. Introduction

Prior assessments have demonstrated often substantial hypothetical bias in contingent valuation (CV)
willingness-to-pay (WTP) estimates, calling into question the appropriateness of such estimates for welfare
evaluation. Reviews by Little and Berrens [25], List and Gallett [26], Murphy et al. [34] and Murphy and
Stevens [35] illustrate a growing literature devoted to assessments of hypothetical bias. While not all research
finds evidence of hypothetical bias [9,22,41,44] and some shows that hypothetical bias may be ameliorated
using cheap-talk, certainty adjustments, or other mechanisms [10,12,14,29,36], most research finds significant
divergence between stated and actual behavior.'

*This research was funded by the Town of Scituate (RI) Water Study Committee, Connecticut Sea Grant, and the Connecticut
Agricultural Experiment Station. The author thanks Patricia Champ, Joshua Duke, Deepak Joglekar, Christopher Modisette and two
anonymous reviewers for helpful comments and assistance. Any remaining errors are those ol the author. Opinions belong solely to the
author and do not imply endorsement by the funding agencies.

*Fax: =+ 8604059109.

E-mail address: robert.johnston@uconn.edu.

"The meta-analysis of Murphy et al. [34, p. 323], however, does suggest that “hypothetical bias may not be as significant a problem in

stated preference analyses as is often thought.”

0095-0696/5 - see front matter € 2006 Elsevier Inc. All rights reserved.
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While hypotheses regarding hypothetical bias may be tested using assessments of either convergent or
criterion validity,? criterion validity tests are generally preferred in cases where appropriate criterion values
exist. In CV research, criterion validity tests typically require comparisons between stated behavior or WTP in
contingent (hypothetical) contexts and actual behavior in contexts that require some type of real payment [8].
Three general types of criterion validity tests are applicable to public good valuation using CV surveys [44].
These include (1) comparisons of CV responses to behavior in actual markets, (2) comparisons of CV
responses to behavior in simulated markets involving actual money transactions, and (3) comparisons of CV
responses to voting behavior in binding public referenda.

Notwithstanding the ubiquity of (1) and (2) in the literature, both have characteristics that can lead to
ambiguity regarding their implications for criterion validity in public good contexts. Comparlsons of CV
responses to behavior in actual markets most often involve private goods [e.g., 13, 27]. Hypothetical bias may
differ in public and private good contexts, however, leaving the implications of such research for public good
valuation unclear [18]. Behavior in simulated markets, in contrast, can diverge from that in comparable real
market contexts [44]. Moreover, in cases where simulated markets incorporate voluntary individual or group
donation mechanisms [e.g., 10,17,42], results are subject to confounding effects of free- -riding and an
assoclated lack of incentive compatibility [9,37]. Notwithstanding the potential capacity of certain payment
elicitation mechanisms (e.g., provision point mechanisms) to reduce tendencies to free-ride, such limitations
have led some to question whether simulated markets provide appropriate criterion values for hypothetical
bias assessments [2,37,44].

Compared to the many private good and simulated market assessments addressing hypothetical bias i in CV
surveys, only four studies compare hypothetical survey responses to binding referendum results for identical
public goods [8,11,44.45]." Because these studies compale “intended voting behavior” to referendum results,
however, implications for hypothetical bias in genuine” stated preference instruments are unclear {39]. For
example, as stated by Vossler and Kerkvliet [44, p. 647], “it is still an open question whether our survey
responses would have matched the election outcome if all respondents were unaware of an upcoming vote.”
While Schlépfer et al. [39] compare genuine CV responses and referendum votes, differences between the
hypothetical and actual choice contexts in this study lead to questionable comparability of hypothetical and
actual behavior.’ In sum, there are few published assessments of criterion validity that compare hypothetical
choices to actual referendum votes, and none that compare genuine CV responses to referendum results for
identical goods.

The present study seeks to fill this gap in the literature. It extends work such as that of Vossler and Kerkvliet
[44], comparing genuine discrete choice CV responses to aggregated votes in a subsequent, binding public
referendum. The assessment is designed to be unambiguous and simple. Hypothetical and actual choice
contexts are parallel and consequential, and address the provision of an identical quasi-public good (i.e., the
provision of public water to the Village of North Scituate, Rhode Island). Respondents are drawn from the
same well-defined population. No re-coding or transformation of survey responses is required, no cheap-talk
or certainty adjustments are applied, and a “one vote per survey” format eliminates the need to adjust for
correlation or sequence effects among responses.

The study is also distinguished by results that show no statistical evidence of hypothetical bias. While actual
and intended voting behavior have often been shown to comport quite closely le.g., 44], the author is aware of

Convergent validity considers whether a measure {e.g., a contingent valuation WTP estimate) is correlated with other measures of the
same theoretical construct. Criterion validity is ‘‘concerned with whether the measure ... is related to other measures which may be
regarded as criteria” [33, p. 190).

*Shabman and Stevenson [40] compare payment card CV responses and voting outcomes. However, the small sample size and open-
ended (i.e., nol choice based) survey format prevent a reliable comparison of hypothetical and actual voting behavior [44].

Schlapfcr et al. [39, pp. 4-5] characterize a genuine CV survey as one conducted **before the actual referendum proposition becomes the
subject of public debate.” They distinguish such surveys from those assessing “intended voting behavior,” in which stated preference
surveys are conducted afler an upcoming referendum has been scheduled and announced. As noted by Schldpfer et al. [39, p. 4], “it
appears to be impossible (o put respondents in the mindset of a hypothetical choice on the basis of controtled survey information when
lhey are, at the same time, making a real voting choice thal is influenced by information from a variety of sources.”

*The hypothetical context consndered a “‘regional landscape conservation program” funded by a municipal tax, with a “triple-bounded
referendum with follow-up™ question format. The referendum considered an ‘“‘increase of cantonal fund for nature and “heritage
protection” funded by a cantonal tax, with a standard referendum question format 39].
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no prior work that shows similar correspondence between binding votes and hypothetical choices in genuine
CV contexts. These findings contradict the preponderance of evidence from simulated markets, which suggests
the presence of hypothetical bias across a range of CV approaches [35]. Contrary findings from the present
study suggest that hypothetical bias is not universal, and hint at potential avenues for the amelioration of such
biases in future work.

2. Incentive compatibility and parallelism in comparisons of hypothetical choices and public referenda

For purposes of the present analysis, hypothetical bias is defined as a case in which the proportion
or likelihood of ‘yes’ (or approval) votes associated with a specific and identical good, at a given and
identical household cost, differs systematically between a hypothetical choice and actual voting context.
Such divergence might be expected in cases where CV survey questions are not incentive compatible,
in the sense that truthful preference revelation does not represent an optimal strategy for the survey
respondent [7]. However, it has been established that binary (i.e., referendum-type) CV choices are incentive
compatible given that certain conditions are met, including the condition that responses are considered
by respondents to be consequential [7]. Induced-value laboratory experiments verify this result, showing
incentive compatibility in both hypothetical and real referenda, and an equivalent ability to elicit demand
information [43].

Beyond induced-value experiments, however, little of the work investigating hypothetical bias conforms
unambiguously to conditions for incentive compatibility [7,9]. For example, prior assessments of hypothetical
bias often incorporate private goods, voluntary or donation payment mechanisms, non-incentive compatible
elicitation formats (e.g., open-ended), hypothetical responses of unclear consequentiality, and other elements
associated with non-truthful preference revelation in CV contexts. Such limitations render conclusions
regarding hypothetical bias of limited validity [7,9].

While prior comparisons of hypothetical CV choices and binding referendum votes avoid some of .
these limitations, Champ and Bishop [9, p. 385] note that past attempts to validate CV responses using
referendum behavior “have been met with serious limitations,” related to a typical lack of parallelism
between hypothetical and referendum choice contexts. Similar concerns are detailed by Schidpfer et al. [39].
For example, the presence of an ‘“‘undecided” choice option [e.g., 8,11,45] can lead to ambiguity regarding
the treatment of such responses relative to the ‘yes/no’ format of public referenda.’® Other limitations
include common differences. between information content and presentation in CV surveys and public
referenda. For example, where household tax consequences and public good outcomes are rarely specified
precisely in public referenda, they are typically specified in detail by CV surveys [39].” More generally,
typical voters may be less informed than respondents in well-designed CV studies, at least in part due to the
confusing language found in many public referenda [9]. The average behavior of voters and survey
respondents may also differ ‘due to nonresponse bias or other factors [44], and divergences between
goods or payment vehicles may lead to questionable comparability between hypothetical choices and public
votes.

Considering these and other potential limitations, two conditions emerge as paramount in the appropriate
use of public referenda to validate hypothetical choices. The first is that both hypothetical and actual choices
must be viewed as unambiguously consequential, following Carson et al. [7]. The second is that there must be a
high degree of consistency between the CV and referendum choice contexts [9].

®A reviewer points out that some ballots incorporate ““abstain” or "“undecided” options, and that the NOAA panel [1] suggests that an
“‘undecided” choice option in a CV survey may be comparable to a public relerendum in which a voter can abstain {rom making a ‘yes’ or
‘no’ choice. Vossler et al. [45] also note that some respondents may offer an “undecided™ response to a choice question, even when such an
option is not explicitly offered by the survey. Considering these factors, the presence of an undecided choice option in a survey may not
necessarily represent a barrier to appropriate comparison ol hypothetical versus actual responses. It does, however, present the researcher
with a choice regarding the treatment of undecided responses {cf. 45].

"Of existing comparisons involving identical goods, only Vossler et al. [45] consider a case in which explicit household tax consequences
are specified clearly in both the CV survey and public relerendum ballot. Vossler and Kerkvliet [44] consider a case in which the projected
household cost of the public good was not present on the ballot, but was available in pre-election brochures.
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2.1. The North Scituate water supply study

The North Scituate water supply study was designed as a simple, direct comparison of genuine CV survey
responses and public referendum votes. Maximal consequentiality and consistency of the CV treatment and
referendum were promoted through coordinated development of both the survey and referendum, and the
grounding of both in a concrete and specific policy proposal. The study is characterized by: (1) an actual
voting choice that may be placed in the same utility maximization context as CV responses, (2) a genuine CV
survey implemented before the public referendum was approved or scheduled, (3) a referendum that precisely
specifies household tax and quasi-public good outcomes with an elicitation and information content nearly
identical to that of the hypothetical survey, (4) consequential hypothetical and actual choice contexts
addressing an identical, salient and familiar quasi-public good, and (5) voters and respondents representing a
large proportion of a well-defined population. ’

The study was conducted to assist the Town of Scituate Water Study Committee in assessing public support
for provision of public water supply to the Village of North Scituate.® The project would have installed and
operated infrastructure necessary to provide public water to approximately 450 homes within the Village.
Based on State of Rhode Island regulatory requirements, implementation of the proposed water project would
have required a majority vote of affected property owners in an officially sanctioned referendum. The Water
Study Committee funded the contingent choice survey as a practical means to gauge public WTP for public
water in North Scituate, prior to incurring the significant cost required to sanction, promote, schedule, and
implement the actual referendum.

Although the survey instrument noted the possibility of a public vote as a possible subsequent step in the
process of establishing the water supply project, this was the first indication that any official referendum might
be forthcoming. As the survey was designed as a means to assess public preferences—before the official vote
was approved or scheduled—it provides a nearly ideal context in which to assess the validity of hypothetical
survey responses in a genuine CV context. Appendix A provides the exact text incorporated in the survey
cover letter, in which the rationale for the survey was described to respondents.

2.2. The survey instrument

The contingent choice survey was designed in collaboration with the Water Study Committee, and was
iteratively revised based on meetings with the Committee and water supply experts, focus groups with
local residents, and individual survey pretests. The Committee provided engineering plans for the proposed
water project and estimated costs based on consultations with water systems experts. These plans
and estimates were used as the basis for both the contingent choice survey and the subsequent binding
referendum.

Prior to presenting the contingent choice question, the survey and an accompanying fact sheet provided
detailed information concerning public water and the proposed water project. As described to both survey
respondents and referendum voters, the water supply project is best characterized as a quasi-public good.
The Committee initially envisioned a project in which individual homeowners could “opt-out” of the
system-—making it more akin to a private good. At the time of the study and subsequently scheduled
referendum, however, it was considered a strong possibility that connection to the system would be
mandatory [28]. Hence, to reduce the potential for incentive non-compatibility [7,15], the survey presented the
choice as involving mandatory payment and water service. In addition, the project would have resulted in
other changes characteristic of a public good, including the opening of new areas to potential develop-
ment (areas unsuitable for private wells), and the nuisance associated with the installation of water supply
lines.

The hypothetical choice question asked respondents to vote for or against the proposed water project, given
a specified quarterly household water bill that would cover all installation, operation, and maintenance costs.
Because costs were not known with 100% certainty, the Committee estimated a realistic range of costs, based

¥The Village of North Scituate is a geographically well-defined village of approximately 450 homes, located within the larger Town of
Scituate.
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on data received from neighboring water districts and engineering cost estimates [31].> In order to forecast
voting behaviors at different cost levels within this range, five different survey versions were produced, each
with a different projected cost. The five quarterly cost levels were $125, $175, $250, $325, and $425.'°
Respondents were informed that “because costs are not known with 100% certainty, the Water Study
Committee has estimated a realistic range of costs. Some receiving this survey will see costs on the high end of
this range. Some will see costs on the low end of this range.”” This statement was included in order to provide a
straightforward explanation for the varying cost levels incorporated in versions of the survey received by
different households.''

After detailing the water supply project and its costs, the dichotomous choice question was worded as
follows:

For this final question, please assume that your household’s average quarterly bill (paid every 3 months, or
four times per year) would be $ (cost level inserted here). Considering the costs and benefits of the proposed
public water supply, how would you vote?

e YES—I would vote in favor of the public water supply in my area. I understand that my household would
pay approximately § (cost level inserted here) per quarter in new district water bills,

¢ NO—I would vote against the public water supply in my area. I understand that my household would
continue to pay the costs of operating and maintaining our private well.

3. The data and empirical model

The North Scituate Water Supply Survey was implemented as a mail survey, following the tailored
survey design method of Dillman [16]. As only quarterly cost varied across survey versions the experimental
design was straightforward, with a roughly equal number of surveys incorporating each of the five
quarterly cost levels. Other attributes of the project remained constant over all survey versions. In addition
to the contingent choice question, survey responses provided information concerning respondents’ satisfac-
tion with the water from their private wells, the ability of their wells to provide an adequate quantity of water
year-round, the household’s use of water filters and/or bottled water, and other elements of potential
relevance. _

Surveys were distributed to all homeowners in the region who would be affected by the proposed water
supply project. In total, 435 surveys were mailed on July 2, 2001. Of these, 342 surveys were returned, for a
final response rate of 79%. Two hundred and ninety-nine surveys were returned based on a preview letter, an
initial survey mailing and a reminder letter. An additional 43 were returned subsequent to a final reminder
postcard sent on July 28.'2 This distinction is noted as it appears that there is a systematic difference between
responses received before and after the reminder postcard. Of all returned surveys, 328 include a completed
response to the contingent choice question, and 304 provide sufficient response data for all variables to enable
inclusion in the empirical model of CV (hypothetical) responses.

%Costs were estimated assuming that all installation and capital costs would be funded through a 30-year bond issued by the Town of
Scituate (5-7% interest rate). Quarterly bond payments per household were added to an estimated range of quarterly (per household)
operating costs from neighboring water districts, to obtain a range of total costs. A quarterly cost of $250 was the mean value of this range,
rounded to the nearest $10.

"UWhile the survey presented costs on a quarterly basis, the referendum presented costs on an annual basis. Quarterly costs were
specified in the survey to match the frequency with which water bills would be paid by households. The median quarterly cost included in
the survey ($250/quarter) was designed to match the expected annual cost ($1000/year) of the project.

''A reviewer notes that such stalements are not typical in CV surveys, and could lead to cases in which a survey respondent might
anchor or respond to a cost level distinct from that presented in the survey, il he or she perceives the presented level to be unrealistic. This
possibility notwithstanding, focus groups and pretests showed no evidence of such behavior.

"20bservable characteristics (e.g., household size, supply characteristics of private wells, use ol bottled water, etc.) of respondents
returning surveys before and after the reminder postcard are statistically indistinguishable.
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3.1. The North Scituate water supply referendum

Subsequent to the implementation of the survey, a binding referendum to authorize the water supply project
was sanctioned and scheduled by the Town of Scituate. The referendum concerned “whether to establish an
independent water district...[with an]...approximate cost per year to the people receiving the service [of]
$1000,” an annual cost matching the median $250/quarter cost presented to CV survey respondents. The
referendum was held during a Special Financial Town Meeting on November 13, 2001 [28].'* The water supply
project was identical to that considered in the hypothetical survey instrument implemented approximately 4
months prior. Description of the project in the referendum was drawn from the same information found in the
hypothetical survey instrument. All those eligible to vote in the Town Meeting had already received the prior
survey describing the water supply project.

Aggregate data for the November 13, 2001 referendum were obtained from official minutes of the Special
Financial Town Meeting {28]. After the provision of a verbal description of the project and a limited question-
and-answer session,'? the vote was initiated at 8:45 p.m. Final ballot results, at an anticipated household cost
of $250 per quarter, were 122 in favor and 145 opposed, representing 45.69% approval.

3.2. The empirical model

The data are analyzed using a standard random utility model [19,32]. The model presumes that respondents
choose whether to vote for mandatory public water based on the difference in utility, dU, resulting from public
water supply and that resulting from retaining private (well) supply, given by

dU = Up(Wy, Y = Cp, D) = Up(Wy, ¥ = C, D) = 0,(W;, ¥ ~ Cp, D) = 0,(W,, ¥ — Cy, D) — [t — 2,
= dv— 0. (1

Here, U,(-) represents utility realized from the provision of public water and U,.(-) represents utility
realized from the retention of private water. The functions v,(-) and v,(-) represent the empirically
measurable components of utility associated with public and well water supply, respectively, while ¢, and ¢,
represent the associated stochastic or unobservable components.

Utility from public water supply is assumed to be determined by the attributes of public water (vector W,
assumed fixed across households), the houschold’s demographic attributes (vector D), and household income
(¥) minus the cost of public water (C},). Utility from private well water is determined by the attributes of the
household’s well water supply (vector W,,, which may vary actoss households), demographic attributes, and
household income minus the cost of operating a private well (C,,). Based on interviews with the Water Study
Committee and focus groups, this cost (C,,) is assumed to be fixed and constant across households.

Given a standard linear approximation for v,(-) and v,(-), and assuming that W, and C,, are fixed and
constant across all observations, dv is given by the reduced-form specification

dv = By + By (W) + Bo(C,) + B3(D), )

where the 8, represent parameters (or vectors of parameters) to be estimated. Assuming that 6 in (1) follows a
logistic distribution, one may estimate parameters in (2) using a standard logit model [30]. As each survey
includes a single choice question, observations (i.e., survey responses) may be treated as independently and
identically distributed (iid). Table 1 characterizes independent variables included the statistical model.

It was emphasized that as the project proceeded, certain additional elements of the proposed water supply project would likely be
placed “*before the voters of the district again for final approval” (28], The specific elements that would require additional voter approval
were left unspecified. However, it was made clear that prior to the completion of the project (a multiple year task), subsequent votes would
likely be necessary to address specific details of the project. Regarding the issue of mandatory versus voluntary participation in the public
water system, once established, it was emphasized that mandatory connection with the system “was a possibility.”

“Five individuals posed queslions al Lhe meeting. Most addressed minor procedural issues such as the residency status of those serving
on the Water Study Committee, the procedure for absentee ballots, and whether those serving on the Committee would be paid or
volunteer. Also asked were questions for which no answers could be provided at the time of the meeting, including the potential location of
water tanks, and whether liens could be placed on the properties of homeowners who refused to connect [28). No new information of a
significant nature was revealed during the session, beyond that already provided in the survey instrument.
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Table |

Model variables and summary statistics

Variable Definition Mean Std. dev.

Bottled Binary variable indicating that the household uses bottled water for drinking 0.140 - 0348
(I =yes, 0=no).

Supply Binary variable identifying households whose well provides an adequate 0.879 0.327
quantity of water during all months of the year (1 = yes, 0 = no).

H_size Number of persons living in the household. 2.835 1.462

Late Binary variable identifying surveys received ““late,” or after a reminder postcard 0.126 0.332
was mailed on July 28, 2001.

Cost Estimated quarterly household cost of the proposed water supply project, 248.099 101.960
including all installation, maintenance, and operation costs.

Cost x late Interaction between cost and late. . 32.749 95415

3.3. Comparability of respondent and voter samples

Identities of survey respondents are known; individual identities of referendum voters are not available.'®
Although the representation of households in the voter sample is unknown, the 267 voters likely represent
between 31% and 61% of the 435 affected households, depending on assumptions regarding the number of
eligible voters per average household in North Scituate.'® This compares to 79% of households represented by
the survey sample. The lack of experimental control over individuals in the referendum sample leaves open the
possibility, even if remote, that findings presented below are the result of differences between the two samples.
Nonetheless, even in the worst-case scenario, both the survey (79%) and the referendum (31-61%) represent a
considerable proportion of affected households. Assuming that incentives for participation in the vote and
participation in the survey are similar, it seems reasonably likely—although not certam—that the underlying
preferences of the survey and voter samples are comparable,

4. Model results

Data identifying the referendum votes of specific individuals are not available, preventing a detailed
assessment of individual behavior such as that of Vossler and Kerkvlict [44]. Hence, to assess criterion validity,
CV responses are compared to aggregate referendum results. Table 2 illustrates the raw choice results
associated with each of the five quarterly cost levels. The data are well-behaved, with the proportion of ‘yes’
responses decreasing with increases in cost. The data reveal that 48.44% of survey respondents shown a cost of
$250/quarter voted in favor of the water supply project. This closely approximates the 45.69% of voters in the
referendum who also voted in favor of the project, at the same quarterly cost. A test of equal proportions
(Table 2) fails to reject the equality of raw hypothetical and actual vote proportions at a $250/quarter cost
(p = 0.69). While not representing a full, formal assessment of hypothetical bias, the statistical equivalence of
raw voting outcomes suggests a high degree of association between hypothetical and real choices.'”

'*Despite numerous attempts to obtain the identification of referendum voters [rom local and state sources, we were informed that the
data had been discarded upon official certification of the vote. In-person exploration of Town of Scituate records revealed the same
result—data showing the identities ol referendum voters had not been archived.

"1 one assumes exactly one eligible voter per houschold (a likely lower bound), then the 267 votes represents 61% of the 435
households. If one assumes two eligible voters per household (a likely upper bound), then 267 votes would represent a minimum of 31% of
the 435 households.

Statistical tests presented in this and subsequent sections presume independence between the samples of survey responses and actual
votes. This is unavoidable because only aggregate voting results are available and hence the correlation between survey responses and
votes is unknown. If positive correlation exists (because ol overlap between respondents in the two samples), the reported confidence
bounds will be overly narrow, increasing the likelihood of rejecting the null hypothesis of zero hypothetical bias. Because we fail to reject
the null hypothesis in all cases nonetheless, the failure to address potential (positive) correlation between actual and hypothetical votes
cannot alter our fundamental hypothesis test results.

EXHIBIT L



Case 4:05-cv-00329-GKF-PJC  Document 2272-13 Filed in USDC ND/OK on 06/19/2009  Page 8 of 13

476 R.J. Johnston | Journal of Environmental Economics and Management 52 (2006) 469-481

Table 2

Raw results: proportion of ‘yes’ votes at different quarterly cost levels
Proportion of *Yes’ votes Test of equal proportions (Hy: Survey

proportion = Referendum proportion)

Hypothetical survey Binding referendum
responses responses

Quarterly cost level®

$125 (n = 72) 0.653 —

$175 (n = 75) ' 0.587 —

$250 (n = 64 survey; n = 267 0.484 0.457 Z =0.396,p = 0.692

referendum)

$325(n=171) 0.409 —

3425 (n = 46) 0.326 —

*Numbers in parentheses indicate the total number of surveys received at each stated cost level..

Table 3
Maximum likelihood logit results: contingent choice model

Variable . Coefficient . Std. err. Prob > |z |

Intercept 5.044 0.872 <0.001
Bottled 0.894 0.414 0.031
Supply . -3.531 0.675 <0.001
H_size 0.174 0.093 0.062
Late —2.309 0.932 0.013
Cost —0.011 0.002 <0.001
Late x cost 0.012 0.004 0.001
—2Ln L 4% model (df = 6) 87.578 <0.001
Pseudo R? 0.208 '

N (obs.) 304

Results of the logit model are presented in Table 3. The model is statistically significant at p <0.001, with
77% of observed response pairs concordant with model predictions. All independent variables are statistically
significant at standard levels. A restricted specification was also estimated, from which two variables (late;
late x cost) were excluded.'® These variables allow estimated parameters for the equation intercept and
program cost to vary systematically according to whether the survey was received after the reminder postcard

. was mailed on July 28. A likelihood ratio test of restrictions in the restricted model rejects the null hypothesis
of zero joint influence (x* = 12.32, p = 0.002), indicating that there are systematic differences between the
preferences of those who returned surveys before and after July 28. Model results also suggest that late
respondents were less influenced by the household cost of the project, as indicated by the near-zero sum of
coefficients on cost and late x cost. While the explanation for this finding is unknown, it suggests that the
timing of survey responses may influence the potential for hypothetical bias, as in this case it influences the
responsiveness of choices to program cost. Given statistical significance of restrictions noted above, the
unrestricted model is used for assessments of criterion validity.

4.1. Assessments of criterion validity and hypothetical bias

As noted above, referendum results are characterized by a single point; 45.69% approval of the proposed
. project at an estimated household cost of $250 per quarter. This limits the extent of comparisons that may be

"¥Restricted model results are suppressed [or the sake of parsimony, but are available from the author upon request.
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Table 4 ‘
Assessment of hypothetical bias: empirical results
Mean prediction® On-time prediction®
f’roportz'ons of ‘Yes' votes at $250/quarter cost®
Contingent choice—hypothetical 0.497 0.477
(0.425, 0.565) (0.402, 0.550)
Referendum-—actual 0.457 0.457
(0.397, 0.517) (0.397, 0.517)
Point estimate difference 0.041 0.020
Statistical test of hypothetical vs. actual proportions {8250/ quarter cost)
' Test statistic p-Value Test statistic p-Value
t-Test for lor Hy: [hypothetical = referendum proportion] = 0.862 0.389 t=0416 0.677

*The *‘mean’ prediction is generated from unrestricted logit model results (Table 3), assuming mean values for all model variables
except cost. The “on-time” prediction is generated [rom the same model results assuming that late = 0. Results represent the proportion of
representative respondents predicted to support the water supply project at a cost of $250/quarter.

®Numbers in parentheses are 95% confidence intervals.

made between hypothetical and referendum responses, as a complete preference function may only be
estimated for hypothetical responses. Nonetheless, even within these limitations, one may assess differences
between responses in the two choice contexts,

The most direct comparison involves the probability of supporting the proposed water supply project
(or, alternatively, the proportion of representative respondents who would support the project). The
proportion of votes supporting the project is known in the referendum—0.457 at $250/quarter. Given an
identical cost and mean values for other model variables, the comparable proportion of support predicted by
the CV model is 0.497. If only on-time survey responses are considered (i.e., late = 0), the proportion falls to
0.477. Subsequent discussion refers to these as the “mean” and “on-time” predictions of the CV model,
respectively.

Confidence intervals and standard errors (Table 4) for the predicted hypothetical proportions of support
at $250/quarter (mean and on-time) are calculated following Krinsky and Robb [24]. The procedure
randomly draws 10,000 sets of coefficient estimates from the estimated maximum likelihood parameter
distributions. The predicted proportion of project support (at $250/quarter) is calculated for each draw,
resulting in an empirical distribution from which confidence intervals and standard errors are derived.
Resulting standard errors are 0.036 for the mean prediction and 0.038 for the on-time prediction.
Anderson-Darling tests fail to reject the null hypothesis of normality for the both distributions, suggesting
that standard hypothesis tests are appropriate [38].'" For the proportion of actual support, 95% confidence
intervals are estimated based on the standard error (0.030) calculated directly from referendum data, following
established methods [21].

Hypothetical and actual proportions are compared using -tests [cf. 44]. Based on standard errors estimated
above, we fail to reject the null hypothesis of equality between the mean hypothetical and actual proportions
of ‘yes’ votes at $250/quarter (p = 0.39 and 0.68 for the mean and on-time predictions). That is, hypothesis test
results indziocate that there is no statistically significant difference between CV responses and referendum votes
(Table 4).

'® Anderson~Darling tests fail to reject the null hypothesis of normality for the resampling distribution of proportions for both the mean
model prediction (p>0.25) and the case in which late = 0 (p>0.25). Parallel results are generated by other common tests of normality
(e.g., Kolmogorov-Smirnov, Cramer-von Mises). .

20Wald tests generate equivalent results, failing to reject the null hypothesis that the predicted hypothetical proportion of supporting
votes al $250/quarter is equal to 0.4569.
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S. Implications and discussion

This is the first published assessment in which hypothetical responses in a genuine CV context have been
compared to referendum results for identical programs. Results of this comparison show no evidence of
statistically significant hypothetical bias. The high degree of parallelism between the hypothetical and
referendum contexts suggests that model results provide a valid, if limited assessment of criterion validity. This
result begs the question as to why hypothetical bias is not present, despite clear evidence of hypothetical bias
in simulated market studies.

Although the present data do not allow unambiguous determination of the reasons why hypothetical bias is
not significant, there are a variety of potential explanations that correspond to prior findings in the literature.
These include: (1) the salience and familiarity of the good and equivalence of information content in
hypothetical and actual choice contexts and (2) the explicit linkage between the survey and an official
government process.

5.1. Salience and familiarity of the good and equivalence of information content

According to Arrow et al. [1, p. 4605], “[i)f CV surveys are to elicit useful information about WTP,
respondents must understand exactly what it is they are being asked to value.” The survey and focus group
literature suggests that first hand experience with natural resources may influence values and survey responses
[6,23], and that familiarity may lead to closer correspondence between intentions and behavior [5, p. 128; 33, p.
186]. Here, the survey presents a quasi-public good that is clearly familiar and salient. Many respondents will
have had direct experience with the attributes of this good—public water supply—in other homes or
businesses. This stands in contrast to goods often valued using CV methods, which may be unfamiliar and
with which respondents may have little direct experience.

[t has also been established that information provision can influence WTP estimates [3,4,20] and that
informdtion in CV surveys often differs from that in public referenda [9,39]. Here, the information content
underlying hypothetical and actual choices is nearly identical. All households in the affected neighborhood
were provided with extensive information regarding the proposed water supply project as part of the survey,
and information provided during the public meeting was drawn from informational materials developed for
the survey.?! The extensive and equivalent information provided in both choice contexts—combined with the
familiarity and salience of the good—may have contributed to the close correspondence between hypothetical
and actual choices observed in the present case.

5.2. Explicit linkage between the survey and an official government process

 The survey described here is unusual in that it was implemented as part of an official government
consideration of a specific public project. Also, while the decision to hold the referendum had not been made
at the time of survey implementation, the possibility of a forthcoming referendum was mentioned as part of
the survey materials (see Appendix A). Hence, while the survey is appropriately characterized as a genuine CV
instrument, the association with a government process and the possibility of a subsequent.referendum may
have placed respondents in a mindset closer to that which would apply during a binding vote.

If the above supposition is indeed valid, the simple mention that a survey has been commissioned by a
government agency—or that a future referendum is possibility—might be sufficient to place respondents in a
mindset similar to that which would occur during an analogous binding vote. While survey results cannot
confirm such a hypothesis, it is consistent with both the results found here and the correspondence between
referendum votes and survey responses in cases where the referendum has been announced prior to survey
implermentation [44]. Of course, such statements are only appropriate in cases where they are indeed factual,

2'tis of course possible that additional information may have been available as a result of media reports that surfaced subsequent to the
survey and before the referendum. However, much of the information provided in media reports was drawn from the same planning
documents upon which the survey information materials were based.
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rendering this suggestion mute for CV surveys not associated with actual pohcy proposals or potential future
referenda.

This reasoning is also consistent with Carson et al.’s [7] arguments concerning the role of consequentiality in
CV surveys, defined as a case in which “survey results are seen by the agent as potentially influencing agency
action’” and in which the agent treats the survey as “‘an opportunity to influence those actions.” Here, survey
materials present a clear description of the role of survey results in the policymaking process. Moreover, the
agency in consideration was a local government body comprised of known and largely trusted individuals.
Hence, respondents may have viewed the survey as being more highly consequential than typical CV
instruments. Based on the arguments of Carson et al. [7], this may have led to a greater mcentlve for
respondents to answer truthfully concerning their willingness to support the water supply project.

6. Conclusion

While reasons for the lack of hypothetical bias cannot be unambiguously established in the present case, this
study suggests a number of possibilities for the amelioration of such biases in broader CV research. Among the
possibilities are that reductions in hypothetical bias may be related to the salience and familiarity of the good
in question, the equivalence of information content in hypothetical and binding choice contexts, and an
explicit linkage between the survey and an official government process. Additional research is required,
however, to establish which, if any of these factors might provide a practical means to reduce or eliminate
hypothetical biases in broader CV research. In contrast, subsequent research might also find that present
results are due primarily to unique elemcnts of the present study, and that these results hold little promise for
improvements to CV methods in general.

Additional findings of this analysis include the apparent relationship between survey response dates and the
relative weight given to the payment vehicle. While the cause of this unexpected relationship is unknown, it
does suggest the possible existence of hitherto unexplored correlations between survey response behaviors and
hypothetical bias. It is hoped that future research may assess whether similar patterns hold in broader CV
analysis, and clarify potential implications of such findings for the criterion validity of CV responses.

Empirical results shown here may offer more in terms of questions and possibilities than unambiguous
proof that hypothetical biases may be overcome in broader CV research. While results suggest that
hypothetical bias can be avoided in some instances, there remains a possibility that results reflect other
influences such as divergent rates of nonresponse or other unidentified differences between observed voters
and survey respondents, or heretofore unidentified divergences between the hypothetical and actual choice
contexts. Such possibilities notwithstanding, model results suggest that researchers should neither abandon the
search for means to ameliorate hypothetical biases, nor should accept such biases as a foregone conclusion.

Appendix A. Text of selected survey materials

The following appendix provides the text incorporated in the survey cover letter, in which the rationale for
the survey was described to respondents.

A.1. Text of the cover letter

“I'am writing to ask for your input on an important decision that affects your household—the potential
creation of a water district to provide public water to the Village of North Scituate and points North along
Route 116. The Town of Scituate Water Study Committee has prepared this survey to assess public support or
opposition to this project. You have received this survey because your home is in the region under
consideration for public water.

The proposed water district will not proceed without the majority support of property owners who live
within the boundaries of the proposed district. This survey is the first step in determining whether such support
exists. Depending on survey results, the next step would be a public information forum, followed by an official
vote of affected homeowners in November, 2001. Only homeowners within the proposed water district would
be allowed to vote for or against the prOJect
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Included in this package are a one-page survey and a brief fact sheet providing some important information
regarding the proposed water district. It is important that we hear from all residents who may be affected by
the proposed water supply project. Your answers to this survey are strictly confidential and anonymous. If you
have any questions or concerns regarding the survey, please do not hesitate to contact The Town of Scituate
Water Study Board at (xxx) xxx-xxxx. We hope that you will take the time to complete this important survey.”
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